Histological comparison of the effects of the splotch gene and retinoic acid on the closure of the mouse neural tube.
The splotch gene (Sp) and all-trans retinoic acid (RA) interact to cause spina bifida in mouse embryos. To investigate the mechanisms of action of the two, the spinal regions of Sp homozygotes, RA-treated wild-type, and control wild-type embryos were examined histologically by light microscopy on day 9 of gestation. The mean numbers of cells per section in the neural tube, mesoderm, and notochord were determined, along with the percentages of mitotic and pyknotic nuclei and the numbers of migrating neural crest cells. As well, the effect of Sp and RA on the extracellular matrix was studied histochemically with Alcian blue staining for glycosaminoglycans. The main defect in Sp homozygotes was a marked reduction in the number of migrating neural crest cells and the amount of extracellular matrix around the neural tube. Retinoic acid, on the other hand, caused a number of disruptions in the embryo, including abnormalities in the position of the notochord and the shape of the neural tube. Sp and RA delay neural tube closure and thus cause neural tube defects, through different mechanisms. However, the combined effects of the gene and teratogen on the embryo lead to a greater inhibition of neural tube closure than when either is present separately.